Introduction
Idiopathic ventricular tachycardia (VT) and premature ventricular contractions (PVC) mainly originate from the right ventricular outflow tract (RVOT). Idiopathic VT/PVCs originating from the great cardiac vein constitute only a small number of cases. There is little data regarding the prevalence, ECG characteristics, and common sites of tachycardia origin around the coronary sinus and especially its branches, and efficacy of radiofrequency (RF) catheter ablation of these cases. Herein we report a case of symptomatic, sustained idiopathic VT originating from the great cardiac vein in a otherwise healthy female.
Case Report
A 32-year-old female was first admitted to another hospital with palpitation, and syncope two months ago. Electrophysiological study (EPS) and radiofrequency ablation was performed from the left aortic valve cusp (AVC) due to epicardial ventricular tachycardia, but she was admitted to our hospital with the same symptoms. Her physical examination was unremarkable. 12-lead electrocardiogram (ECG) obtained during the clinical tachycardia revealed sustained VT with right bundle branch block (RBBB) QRS morphology and a rightward axis (Figure 1 ).
Echocardiography revealed a normal examination with a global ejection fraction of 68% and no chamber enlargement or valve disease. Magnetic resonance imaging (MRI) showed normal cardiac structures. EPS was performed. During mapping of the coronary sinus in EPS, pace mapping and the earliest ventricular activation site revealed that the origin of the tachycardia was the great cardiac vein. The intracardiac electrocardiographic recordings showed that the ventricular activation was 21 ms before QRS onset ( Figure 2 ). Several RF energy applications (50 ºC, 50 W) were delivered at the site where earliest ventricular activation was recorded. After the procedure, tachycardia completely disappeared and spontaneous or clinical VT/PVCs were not induced by isoproterenol at the end of 20 minutes of monitoring. The electrocardiograms obtained two days after the procedure were normal. Patient was discharged from the hospital without any medication. The patient has remained completely asymptomatic 12 months after the procedure.
Discussion
Idiopathic VT/PVCs may be classified by using several criteria including mechanism, location, and response to pharmacologic agents. Main classification groups are as follows: outflow tract VT, idiopathic left VT, and automatic VT. Outflow tract region describes the RV region between the pulmonary and tricuspid valves, the basal left ventricle including the outflow tract under the aortic valve, the aortic cusps, and the basal left ventricular (LV) epicardium. Most idiopathic VT/PVCs arise from RVOT [1] . ECG is an important guide to rapidly locate the origin of the tachycardia and plan the optimal catheter ablation before the patient is brought to the electrophysiology laboratory [1;2] . Ratio of the idiopathic outflow tract VT/PVCs originating from the epicardium are 9-13% [1] [2] [3] . The ECG characteristics of these tachycardia cases are described as follows: significantly greater R wave amplitude in the inferior leads, an S wave in lead I as part of an rS or QS pattern, and greater Q wave amplitude in aVL compared with aVR (ratio >1.4) [1] [2] [3] . In this case, ECG characteristics have shown almost the same criteria. In addition, a Q wave in lead I more commonly identify VT from an epicardial origin compared with an endocardial site [1] . Daniels et al [3] reported that a delayed precordial maximum deflection index ≥0.55 confidently localized VT to the epicardium with a sensitivity of 100% and a specificity of 98%. Medical therapy and ablation are the options for management of these arrhythmias. Frequency and severity of symptoms play a critical role in determining the treatment strategy. Ablative therapy of epicardial VT/PVCs includes percutaneous and transthoracic epicardial approaches [1;3] . Ablation via percutaneous approach is performed from the AVC or coronary venous system and is feasible and often effective in selected patients. The majority of the patients can be successfully treated by this procedure. The transthoracic epicardial approach is recommended in cases in which standard ablation approaches have failed [3] . We performed ablation via the great cardiac vein because the previous ablation attempt via AVC in another hospital had failed. Meininger et al. [4] and Kaseno et al [5] reported successful ablation in patients with drug-refractory nonsustained VTs and PVCs originating from the great cardiac vein, as in our case. Complications during ablation using CS and its branches consist of venous stenosis, vein rupture, venous thrombosis, and damage to adjacent coronary arteries with resultant stenosis [4;5] . Careful monitoring of catheter position may provide protection from all these complications. Although idiopathic VT and PVCs mainly originate from the RVOT, uncommon sites of origin are seldom encountered. If the idiopathic VT/PVCs are not localized in the most common origin, epicardial foci including coronary sinus and its branches should be sought by pace-mapping. Careful analysis of the ECG before the procedure will facilitate the electrophysiological study in these patients.
